A Procedure for Fully Automatic Cylinder Cleaning in Printing 
o _ Presses having a Central Control System 

The present invention relates to a procedure for fully 
automatic cylinder cleaning in printing machines with a central 
control system. A , 

pf *,m 'v™ pii ht ihg machines are taken to be newspaper rotary presses , 
jobbing rotary presses and sheet-fed printing presses, for all 
printing processes, such as offset printing, Anilox offset, 
intaglio printing, flexographic printing, Anilox-f lexographic 
printing, relief printing, and photogravure printing. The 
cylinders to be cleaned are understood to be all of the rollers, 
rolls, and cylinders, in particular rubber-blanket [offset] 
cylinders, inking cylinders, plate cylinders, cooling rollers, 
guide rollers, ink rollers, and damping rollers. 

Common to all of these presses is the fact that intensive 
contact is required between the material to be imprinted and the 
cylinders in order to guide, process, and drive sheets or webs 
that are to be imprinted. Because of this, deposits of paper 
dust, printing ink, and sometimes 1 powder dust build up on the 
cylinders. These deposits prevent the cylinders from functioning 
correctly; for example, deposits on rubber-blanket cylinders have 
a deleterious effect during offset printing: the sharpness of the 
images is lost and some areas of print are not correctly printed. 
However, the rate at which such deposits accumulate on rubber- 
blanket cylinders is particularly high because of high viscosity 
and the adhesive properties of the printing ink. Thus, for 
reasons of operating safety, and to maintain print quality, it is 
essential that dirt and the like is removed from such cylinders 
on a regular basis. 
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As a rule, when such deposits are to be removed, the 
printing process is interrupted and the cylinders are washed by 
hand. This requires not only a great deal of time — the washing 
procedure and the interruption of the printing process take about 
fifteen minutes — but the personnel performing the washing 
procedure have to proceed with caution in order that no lint from 
the cleaning rags remain behind on the surface, particularly of 
rubber-blanket cylinders, for such lint cause foul impressions. 
In addition, such hand washing is a health hazard for the 
personnel who perform the washing process, for contact with 
solvents dissolves the protective covering on the skin and 
breathing high concentrations of solvent vapours is prejudicial 
to general health. 

Automated printing cylinder washing devices, such as 
described in EP 0 419 289 A2, have been used of late. 

Essentially, the automated washing device described in the 
above-quoted document comprises a roller brush that can be moved 
against the cylinder that is to be cleaned, nozzle tubes for 
spraying the roller brush with washing fluid, feed lines for the 
washing fluids, and a control system to manage the individual 
functions. If a plurality of washing devices are used in a 
printing press, they can be controlled from a central control 
unit, and this makes it possible to operate such devices by 
remote control . 



The great disadvantage of these known, automated printing 
cylinder washing devices is the fact that the wash programs 
cannot be varied. For example, with respect to the individual 
washing devices, the duration of the cleaning process, the 
metering of washing liquids, and — above all else — the timing of 
the washing liquid metering, and the mechanical course of the 
cleaning process are fixed for the cleaning conditions that are, 
as a rule, to be expected. 

Various operating parameters, for example, the speed at 
which the cylinders are rotated during the cleaning process, or 
information as to whether or not there is contact between the 
cylinder and the material to be imprinted and whether or not this 
contact is with the face or the reverse side of the material to 
be imprinted, the volume of production since the last washing, 
the position of the cylinders in the printing sequence, or the 
quality of the paper naturally have a great effect on the length 
of the washing process that will be required, the quantity of 
liquid required, and, above all else, on the precise sequence 
followed during the duration of the washing process. If the 
cylinders are soiled too heavily, or the pre-set wash programs 
are not designed for the existing operating parameters, the 
results obtained from the washing process will be unsatisfactory 
and will lead to poor quality printing when printing operations 
are resumed, or else the washing procedure will have to be 
repeated. In addition, in the case of rotary printing presses 
with a web of material to be imprinted, unsatisfactory results 
from the washing process can result in the web tearing. It is 
just as inappropriate , if the degree of soiling of the cylinder is 
less than expected, for the cylinder will become too wet in the 
course of the cleaning procedure, so that when printing is 
resumed, 



there will be a great deal of waste- In the case of web-type 
printing presses, it can even happen that if it is dampened too 
much, the web will break. However, the web must at all costs be 
prevented from tearing, for if it does, the web will have to be 
re-threaded [relaced], and this generally takes about 20 minutes. 

Especially in the case of large printing presses, which 
incorporate a plurality of printing units and other cylinders, 
and in the case of web-type printing presses that permit a large 
number of variations, for example, in the routing of the web, ink 
application, or cylinder adjustment, it is difficult to see which 
cylinders have to be cleaned with a particular washing program. 
In such cases, up to now it has been almost unavoidable that the 
cylinders are frequently cleaned when there is no need for it, or 
that additional personnel are required to identify the need for 
cleaning by way of visual inspection • 9m ^- 

Proceeding from this prior art, it is the task of the 

present invention to describe a procedure for fully automatic 

cylinder cleaning in printing press^ with central control 

A 

system^, with which it is possible to achieve optimal cleanliness 
for the minimum consumption of washing liquids, with minimal 
outlay, by means of automated washing devices on each of the 
cylinders that is to be cleaned, and to do this in the shortest 
possible time, and at the same time avoid tearing a web of 
material that is to be imprinted. 
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This problem has been solved by an expansion of the control 
system, by means of which the operating parameters used for 
determining the optimal wash program for each individual wash 
device can, in each instance, be identified by accessing the 
central printing press control system, which automatically 
identifies the optimal wash program for each individual wash 
device, and by which the individual wash devices are controlled 
in the optimal manner by the appropriate optimal wash program. 

According to the present invention, it is also known that 
each individual cylinder that is to be cleaned, as well as the 
special cleaning conditions at this cylinder, are identified per 
se and that a wash program that has been compiled individually 
has to be set up and run in order to achieve optimal results from 
the wash program* The risks of lack of cleanliness, over- 
dampening, or of the web tearing is too high in the case of pre- 
set average wash programs. 

Compared to manual cleaning of the cylinders, the procedure 
according to the present invention is significantly faster, 
safer, and more cost-effective, as is made perfectly clear. 

Particular advantages result if wash sequence central 


control system. This central computer can communicate, on a 
selective basis, with the various levels of the printing press 
control system and so access the information that is needed to 
determine the optimal wash sequence program. The identification 


computer is used as 


A 



of the optimal wash sequence programs and the control of the 
individual wash devices is then managed from this central 
computer . 
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For reasons of simplification, determination of the optimal 
wash sequence program can, in each particular instance, be 
effected by selecting the closest approximation from a number of 
fixed, pre-set sets of wash sequence programs, although it is 
also possible that the wash sequence programs can be determined 
by the computer by way of an algorithm, using operating 
parameters that have been captured, either individually or in 
groups . 

The speed of rotation during the washing process has a great 
effect on the parameters of the optimal wash sequence program 
that is to be selected. For this reason, it is advantageous that 
this speed of rotation be considered when determining the wash 
sequence program. 

The volume of printing performed by the printing press prior 
to the starting time of the washing procedure is also responsible 
for the degree to which the cylinder that is to be cleaned has 
become soiled, and it is useful to consider this, too, when 
determining the optimal wash sequence program. 

According to one preferred embodiment of the procedure 
according to the present invention, contact between the material 
to be imprinted and the cylinder during the cleaning procedure 
is taken into account as an operating parameter when determining 
the optimal wash sequence program; when this is done, it can be 
an advantage to take into account information as to whether it is 
the face or the back of the web that is touching the cylinder. 
The surface characteristics of the web of paper are, of course, 
important with respect to the rate at which the cylinder that is 
to be cleaned will become soiled. 
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It is also important to take into account the type of paper, 
possibly categorised by manufacturer, and the ink type as 
operating parameters when determining the wash sequence program; 
both operating parameters have a significant effect on the rate 
of soiling and the degree of difficulty associated with removing 
the soil. In the case of paper type, for instance, pulverulence 
and pick resistance are considered, as is the paper's 
compatibility with the wash liquid and, in particular, water; in 
the case the printing ink, tack and the ease with which it can be 
washed off are considered. 

The position of the cylinder in the printing sequence can 
also be considered as an operating parameter when determining the 
wash sequence program. This is useful, for example, when paper 
is the material that is to be imprinted, for experience has shown 
that it is on first contact between the paper and the cylinder 
that the greatest quantity of paper fibres are picked and these 
then accumulate on the cylinders. However, it is the fact as to 
whether printed or unprinted imprint material comes into contact 
with the cylinders that is important for the type and amount of 
soiling. 

It is preferred that the direction of rotation of the 
cylinder during the wash process be taken into account as an 
operating parameter when determining the optimal wash sequence 
program. Because of the fact that the automated wash devices do 
not generally operate symmetrically with respect to the direction 
of rotation of the cylinder that is to be cleaned, the direction 
of rotation of the cylinder during the wash process will affect 
the results obtained by the washing. For this reason, it is an 
advantage to take this operating parameters into account during 
the wash sequence program. 


" » % 
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In the case of web-type printing presses, there are 
additional advantages if the angle of wrap of the web of material 
that is to be imprinted around the cylinder that is to be cleaned 
during the wash process is taken into account as one of the 
operating parameters for determining the optimal wash sequence 
program; the angle of wrap of the material that is to be 
imprinted has a major influence on the quantity of liquid that is 
lifted from the cylinder that is to be cleaned by the web, and 
then carried away. This, in :pts turn, is decisive with respect 
to the web tearing. On the other hand, the web, with the 
cleaning liquid, carries part of the soil away, and this has a 
positive effect on the results obtained by the wash process. 
Finally, both these effects have an effect on the quantity of 
liquid that remains on the cylinder, and thus, very possibly, 
they have an indirect effect on the amount of waste that is 
created when printing! is resumed. The angle of wrap of the 
material that is to be imprinted around the individual cylinder 
is determined by the touting of the web and the position of the 
cylinder in the printing unit, so that determination of the 
"angle of wrap-around" operating parameter can be determined by 
accessing data relating to the routing of the web and the press 
position. 

However, in order to determine the optimal wash sequence 
program, it is in most instances sufficient if ranges of the 
paper web wrap around angles alone are identified; this can be 
done such that three paper web wrap around angle ranges are 
identified, namely: a) 0 degrees; b) up to approximately 5 
degrees; and c) more that 5 degrees. 

Preferably, the quantity of dampening water that is used is 
also determined and used as an operating parameter in order to 
determine the wash sequence programs. The quantity of dampening 
water that is used has a major effect on the build up of deposits 
on the cylinders. 
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Particular advantages ensue if the correct time for starting 
each wash procedure is determined and thereafter each wash 
procedure is started automatically at this precise time or at the 
next possible opportunity. Thus, it is even possible to clean 
each individual cylinder that is to be cleaned at individual wash 
intervals or else, at the next opportunity, to clean all 
cylinders or individual groups of cylinders. Under some 
circumstances, it can also be proper to clean one or more of the 
cylinders "prematurely"; the proper time for cleaning will result 
in each instance by taking into account all the relevant 
operating parameters that have to be exploited in order to 
determine not only th<| degree of soiling, but also, for example, 
breaks in production that are made necessary by the production 
sequence. j 

More expediently,' the wash sequence programs that are 
determined by the printing press control system can be checked 
and corrected manually from a central control position, for 
example. 

In the case of a rubber-blanket cylinder, information as to 
whether or not this cylinder was involved in ink distribution 
during the printing process can also be used to advantage as an 
additional operating parameter when setting up the wash sequence 
program. It is perfectly clear that the rate at which this 
rubber-blanket cylinder becomes soiled will depend to a 
significant degree cnjwhether or not it was used for printing. 

Finally, information as to whether the cylinder that is to 
be cleaned has come into contact with printed or unprinted 
material that is to be imprinted can be taken into consideration 
as an operating parameter when setting up the wash sequence 
program. 
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As a result of the procedure according to the present 
invention, determination of the operating parameters for 
identifying the optimal wash sequence programs for each 
individual wash device is effected at a point at which all 
process parameter data, be it in the form of a default value or 
as feedback from the press, are already available in ordered 
form. An operator who controls the overall printing press, for 
example by way of a central control post, need no longer be 
concerned about the wash sequence programs; they will be 
determined automatically, whereupon the individual wash sequence 
programs can be initiated automatically as well. 

Particular advantages result 4f the invention is confi g ur ed 

-a^-des«ribed in -Patent Claim 21«. in the case of web-type 

printing presses with guide rollers, between which the material 
to be imprinted passes first after the rubber-blanket roller, it 
is a great advantage if these do not have to be provided with 
their own automated wash devices or wash agent applicators, 
optionally, with in each instance one for each side of the web of 
material that is to b^ imprinted. Because of the access to the 
central printing press control system, as in the present 
invention, it is possible to select the last automated wash 
device b£J&o%" the guid<=> rollers — as viewed in the direction of 
movement of the web of material that is to be imprinted, and with 
which a cylinder that is in contact with the web of material to 
be imprinted is associated — can be selected; optionally, an 
automated wash device that is the last one, as viewed in the 
direction of movement of the web of material that is to be 
imprinted, that is before the guide rollers, can be selected for 
each of the two sides of the web of material that is to be 
imprinted . A wash sequence program with which the automated 
wash device is controlled is then made up for this selected, 
automated wash device J and this same program then dampens the web 
of material that is to be imprinted with cleaning liquid, by 
simultaneously taking ; into account the actual cleaning 
requirement that has similarly been determined by accessing the 
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central printing press control system. The web of material that 
is to be imprinted runs from the rubber-blanket cylinder with 
which the selected, automated wash device is associated, 
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to the guide rollers that are to be cleaned. According to the 
present invention, during the time they are in contact with the 
web of material that is to be imprinted and which has been 
dampened, the guide rollers that are to be cleaned are braked or 
driven, under control, either manually or without further 
instructions, from the central control post, so as to generate 
slippage between the guide rollers and the web of material that 
is to be imprinted. If the slippage procedure is automated, the 
time and the duration of the slippage sequences of the individual 
guide rollers is determined automatically by accessing the data 
that is available in the in the central control system, and then 
using it to optimize the total procedure (washing all the guide 
rollers) . Because of the slippage, and because of the fact that 
5 the web of material that is to be imprinted has been dampened 
5 with cleaning liquid as required, the desired cleaning effect for 
S all the guide rollers that are to be cleaned will be achieved. 
5 By so doing, within the framework of the present invention and 
£ without additional outlay, at least some of the guide rollers can 
T be cleaned automatically, without having to associate an 
{r; automated wash device or a wash agent applicator for each web of 
u. material that is to b6 imprinted, or, optionally, to associate 
P one with each side of the web, with the guide rollers. When this 
Ci is done, the application system for the wash agent can be 
arranged either ahead of or after the rubber-blanket wash 

apparatus ^^.^ t>p^c/^«?^ ^Rft^mgfr 

The examples that follow disclose additional features and 
special characteristics of the present invention, and these are 
described on the basis of the drawings appended hereto. These 
drawings show the following: 

Figure 1: A schematic drawing of a satellite unit of a newspaper 

rotary printing press; 
Figure 2: A schematic drawing of another satellite unit of a 
newspaper rotary printing press; 
CL P£g£^ ^ of a rotary jobbing printing press; 

(K *4: A sc^e&^ 'drawings of a sheet-fed printing press; 
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Figure 5: A schematic drawing of a satellite unit of a newspaper 
rotary printina press, with guide rollers. 

Figure 1 shows" a satellite unit or a newspaper rotary offset 
press in which two webs of paper, 5a and 5b, are to be imprinted 
in 1 + 1 print. 

The satellite unit 1 is in the print off position. 

Essentially, this comprises an impression cylinder 2, four 

rubber-blanket cylinders 3, and four printing plate cylinders 4. 

In the example that is shown, in the print on position, the webs 

of paper 5a and 5b are each imprinted between two rubber-blanket 

cylinders 3 without contact with the impression roller 2. The 

OA* 

rubber-blanket cylinders 3 ^€ now cleaned in the print off 
position by wash devices^ that are associated w^th each rubber- 
blanket cylinder^. It is now clear, that the^va^ devices 9 are 
each operating under different parameters, which means that the 
wash sequence programs for the wash devices 9 must be different 
in order to achieve optimal results: two of the four rubber- 
blanket cylinders 3 are in contact with the paper during the 
cleaning process, and so there is a risk of the web tearing, so 
that in this case, cleaning conditions are completely different 
from those that apply to the other two rubber-blanket cylinders 
3 . The operating conditions that are important in this instance 
are, for example, contact between the web of paper and the 
cylinder, the angle of wrap, rubber-rubber printing instead of 
rubber-steel printing, peripher speed of the rubber-blanket 
cylinders 3, and the quantities of ink and dampening water 
involved. The operating parameters such as the type and quality 
of the paper web, and;, ink, and also information as to whether the 
cleaning is carried out during or after the production run, must 
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also be considered. In addition, the direction of rotation of 
the rubber-blanket cylinders 3 is not uniform during the cleaning 
process. In this example, the procedure according to the present 
invention makes it possible to set up the individual wash 
sequence programs for the individual wash devices 9 in an optimal 
manner, which means that the individual wash devices 9 can be 
optimally controlled by way of individually matched wash 
parameters such as quantity of washing agent, quantity of water, 
intensity and overall duration of the mechanical cleaning 
process, but above all, with the individually matched timing of 
these wash parameters. 

Figure 2 shows the same satellite unit of a newspaper rotary 
offset printing press with another routing of the web. In this, 
the web of paper 5 is imprinted in the 4+0 print. Here, too, 
it is once again clear that two of the four rubber-blanket 
cylinders 3 are in contact with the paper during the cleaning 
procedure, and the remaining two rubber-blanket cylinders 3 are 
not in contact with it. In this example, in the print on 
position, the web of paper 5 is imprinted between the inking 
roller 2 and the four rubber-blanket cylinders 3; it is thus 
printed between rubber and steel. In this instance, the printing 
plate cylinder 4 and the wash devices 9 carry out the same 
function as in satellite unit 1 in Figure 1. Here, too, 
essentially the same parameters are of interest with respect to 
determining the optimal wash sequence programs, although it is 
clear that the operating parameters and thus the optimal wash 
sequence programs for the wash devices 9 differ from the 
operating parameters that apply to the example shown in Figure 1. 

Within a satellite unit 1, there are not only different 
operating parameters for the individual cylinders that are to be 
cleaned during one and the same production run; two production 
runs that follow in sequence, with, for example, different web 
routings, can siometimes greatly modify the operating parameters 
for the cylinders bf the same satellite unit 1 that are to be 
cleaned. j' 

i 
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We3 3&<^J 3®&**l . . . . 

Ficm rc 3 ohow &^two possible web routings m a jobbing rotary 
A (^urt 3(A)) 

printing press. In the upper diagram^, a paper web 5 is imprinted 

in the 5+5 print and passes through the printing units 10, 11, 

12, 13, and 14 in a straight line. Essentially, these printing 

units each comprise two rubber-blanket cylinders 3 and two 

printing plate cylinders 4, with a wash unit 9 being associated 

with each of the rubber-blanket cylinders 3. The lower diagram 

shows that two webs of paper 5a and 5b can pass 

through, as selected. The paper web 5a is thus imprinted with a 

1+1 print in printing unit 15, the paper web 5b receives a 4 + 4 

print in the printing units 16, 17, 18, and 19. As can be seen, 

in^^Tgi^o^f ^the operating parameter that is of the greatest 

interest is the sequence of print units: print unit 10 is the 

first to come into contact with the paper web 5, which means that 

it is at this point that an above-average number of paper fibres 

will be picked off the fresh web of paper 5. Print unit 11, 

which is in the second position, comes into contact with freshly 

imprinted paper. Things are different with respect to print 

units 15 and 16, eachfof which is in the first position. For 

this reason, the wash sequence program for the wash devices 9 in 

the print units 11 and 16 have to be different. In a jobbing 

rotary printing press, it is also the norm to operate with 

various paper types and printing inks, which means that paper 

quality and ink quality are the most important operating 

parameters for determining each optimal wash sequence program. 
FiQu/ts> 4-&) ctndC8>^«^ 

Figure A chowc A two snapshots of the rel^yairt^^rts of a 
sheet fed printing press 20: the upper diagram^ shows how sheets 
of paper 21 are imprinted in a 5 + 0 print. The sheets of paper 
21 move through a 
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sheet feeder 22 onto the impression cylinder 2, and are each 
.imprinted from the rubber-blanket cylinder 3 that is connected 
with the printing plate cylinder 4; they are then moved by the 
transport cylinder 23 to the next impression cylinder 2, until 
the imprinted sheets of paper 21 are finally deposited in a 
delivery unit 24. In - the lowe r-p a -r t of ^ Figure 4-, the sheets of 
paper 21 are imprinted in a 4 + 1 print: after the first 
impression cylinder 2, the sheets of paper 21 pass over a 
transport cylinder 23 and a sheet-turning drum 25, which means 
that subsequently, what were formerly the backs of the sheets of 
paper 21 are imprinted. Accordingly , the same applies here as to 
the jobbing rotary pr^ss: the sequence of the print units in the 
printing process is essential for the wash sequence programs of 
the wash devices 9. In addition, in the case of sheet-fed 
pointing presses, it is especially simple to change the paper 
quality at very short intervals, which has a great influence on 
tjie optimal wash sequence programs for the wash devices 9. 
Naturally, here, too, the other operating parameters such as 
cylinder speeds, production quantities, quantities of dampening 
water, smoothness and quantity of ink are essential for compiling 
/the optimal wash sequence programs^ ^g&Z^ 

Figure 5 shows the web routing of a newspaper rotary 
printing press from the last satellite unit 1 to the guide 
rollers 2 6 that transport the imprinted paper web 5 for further 
processing. In this Example, the guide rollers 2 6 are not 
equipped with automated wash devices 9; neither has the web of 
material that is to be imprinted been provided with an additional 
automated wash agent applicator. However, as a result of close 
contact with the web of paper 5 that is to be imprinted, 
depending on such operating parameters as run size, type of 
printing ink, type of paper web, etc. , it is necessary to clean 
the guide rollers 2 6 from time to time, as well. In the example 
that is shown this is 
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done by means of theivash device 9' that is mounted on the 
rubber-blanket cylinder 3'. The rubber-blanket cylinder 3' is 
the last one with an associated wash device 9' that is in contact 
with the paper web 5, before this is guided over the guide 
rollers 26. By accessing the central printing press control 
system, the guide system expansion according to the present 
invention recognizes that the rubber-blanket cylinder 3' is the 
last cylinder with an associated wash device 9 ' with an 
appropriate wash sequence program in order to clean the guide 
rollers 26. The rubber-blanket cylinder 3', and thus indirectly 
the paper web 5, is dampened with cleaning agent, and these carry 
the cleaning agent tothe guide rollers 26. The guide rollers 26 
that are to be cleaned are braked or driven by the passage of the 
paper web 5, in order i to generate slippage. The wiping effect of 
this slippage between the guide roller 2 6 on the one hand, and 
the web of paper 5, moistened with the cleaning agent, on the 
other, cleans the guide roller 26. Within the framework of the 
invention, the best wash sequence program with which to ensure 
optimal results from the washing is selected or identified 
completely automatically by accessing the data concerning the 
relevant operating parameters, which is in the central control 
system. The embodiment of the present invention, which is shown 
in Figure 5, is a simple and cost effective, but nevertheless 
effective variation of the procedure according to the present 
invention. If need^ be, and without any additional outlay, wash 
agent can be applied to both sides of the web of material that is 
to be imprinted. 

Thus, the procedure according to the present invention makes 
it possible to clean the cylinders of printing presses so as to 
achieve maximum cleanliness in the shortest possible time, 
without the risk of tearing in the case of a web-type press, and 
which makes cleaning possible when the press is running. 
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Thus f for the first time, the present invention provides for 
fully automatic cylinder cleaning such that the operator need no 
longer concern himself with the cleaning process and the optimal 
time for performing such cleaning. 


j 
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Reference numbers for Drawings 

1 Satellite unit 

2 Impression cylinder 

3 Rubber-blanket cylinder 

4 Printing plate cylinder 

5 Web of paper 

9 Wash device 

10 - 19 Printing units 

20 Sheet-fed printing press 

21 Sheets of paper 

22 Sheet feeder ! 

23 Transport cylinder 

24 Sheet delivery unit 

25 Sheet-turning drum 
2 6 Guide roller 



